SUMMARY Over 300 female farmers from 18 regions in various parts of Japan were examined for high density lipoprotein cholesterol (HDL) in the serum. Based on the HDL levels, three examinees with the highest HDL and another three with the lowest HDL were selected from each region to form the high HDL group (high group, 54 subjects) and the low HDL group (low group, 54 subjects), respectively, so that any geographical effects on HDL could be excluded. The 108 subjects were examined for serum lipid biochemistry, anthropometry, and nutrient intake (by collection and analyses of 24-hour duplicates of the diet). While the HDL level in the high group (64.8 + 11-2 mg/100 ml, mean +SD) was significantly (p<001) higher than in the low group (31-4 5 6 mg/100 ml), the low group had a higher serum triglyceride level and was more obese than the high group. Nutritional analyses of the diets taken by each group member revealed that the diets of both groups were typically Japanese (ie, low calorie intake at ca 2000 kcal/day, higher dependency on carbohydrate, equal amounts of protein from animals and vegetables, and large fish intake) and essentially similar (p<005) in nutritional constituents, such as total energy, carbohydrate, fibre, saturated/unsaturated fatty acid ratio or sodium chloride, except that members of the high group took significantly (p<0-01005) more protein and fat (thus more of both saturated and unsaturated fatty acids). None of the nutritional items studied appeared to explain the different HDL levels in the two groups.
Since the early work of Miller and Miller,' the level of high density lipoprotein cholesterol (HDL) has been evaluated as a negative risk factor of coronary heart disease (CHD). Further studies indicate that diet is the main determinant of population differences in blood lipid values,2 and discussions were extended to the possible roles of Japanese-style diet in order to maintain a high HDL level in association with prevention of CHD,3 in the event that CHD standardised mortality ratio in Japan stays much lower than in other industrialised countries.
In the present study, two groups of Japanese female farmers, one with high HDL and the other with low HDL, were compared with regard to diet to see if there is any association of serum HDL level with a specific food constituent in current, yet traditional, Japanese diet. 85 0 ± 26-9 71-6 ± 22-9 Animal protein (g/day)e 34 0 ± 15-5 30 9 ± 14-3 (40-1 ± 12-9%,') (42-3 ± 139%9') Fish protein (g/day)' 17 8 ± 12-0 19-0 ± 13.3 (51-7 ± 26-5%h) (60-4 ± 27-6*h)
Fat (g/day) 49.4 ± 18-0* 41-8 ± 15-3 Saturated fatty acid (g/day) 12 9 ± 5-7* 10-3 ± 5-8
Unsaturated fatty acid (g/day) 35-0 ± 13-6* 29-2 ± 10-9 Saturated/Unsaturated ratio 3-01 ± 1-16 3 31 ± 1-17 Carbohydrate (g/day)
339.0 ± 88-9 319-3 ± 88-5 (non-fibrous) Fibre (g/day)
5-7 ± 1-9 5-2 + 1-8 Sodium chloride (g/day)
14-3 ± 4-1 12-7 ± 3-8
Notes to Comparison offood constitutents in the diet offemale agricultural workers in Japan As the difference in age distribution between the two groups was of marginal significance (p-0.05), no correction for age was considered necessary in conducting the comparison. As designed, the HDL levels differed significantly (p<0-01) between the two groups; the mean HDL level in the high group (the three highest from each region) was more than twice as high as the corresponding HDL level in the low group (the three lowest from each region). As the TC level remained comparable, the HDL/TC ratio was also significantly (p<0-01) higher in the high group. Conversely triglyceride (TG) level was significantly (p<0-01) higher in the low group. Such a high TG level in the low group was in accord with the observation that members of the low group were more obese (heavier with larger obesity index and thicker skinfold) than the members of the high group. Other epidemiological studies have also disclosed that serum TG is higher and HDL lower in obese subjects."' 15
Nutrient analysis of the 24 h duplicates of diet revealed that total energy intake was essentially comparable in the two groups at a level of ca 2000 kcal/day, in contrast to the anthropometric results. In fact the high group took more protein and fat than the low group. Both groups obtained about 64% of total energy from non-fibrous carbohydrate. About 60%of total protein was from vegetables. Of the remaining 40% total protein from animals, fish and shellfish accounted for 50 to 60% in both groups. Further analysis showed that the intake of both saturated and unsaturated fatty acids was significantly (p<005) higher in the high group than in the low group. The ratio of saturated to unsaturated fatty acids, however, remained unchanged between the two groups.
Other nutrient constituents were essentially the same in both groups. A study of the relation of HDL to any nutrient items (ie, total energy, protein, fat, non-fibrous carbohydrate, fibre, and sodium chloride) on an individual basis failed to show significant correlations (r = -0-13 to 0-27, p>005) in either the high or low group.
Discussion
The Agricultural Policy Council of Japan, in its October 1980 report, characterised Japanese-style diet as follows For example, long-distance runners2" and cross-country skiers22 have higher HDL levels than matched controls. It was also observed previously that the physical load in farming is presumably variable, depending on the type of agriculture, being heaviest in dairy farming and lightest in mechanised rice production. 23 No information was, however, available in the present study to suggest a possible difference in physical activity between members of the high and low groups; because the three volunteers from the high group and the three from the low group from a given region were engaged in the same form of agriculture. Nevertheless the possibility cannot be ruled out that those in the high group are physically more active than those in the low group, as the lower body weight and lower obesity index coupled with an essentially equal calorie intake suggest, and that such higher physical activity may result in raised HDL levels.
